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Introduction
In R17, the 71GHz WI extends NR operation up to 71GHz considering, both, licensed and unlicensed operation as per the objectives in WID [1]. For operation in new frequency range FR2-2 (i.e., 52.6 GHz ~ 71GHz), new SCSs, 480kHz and 960kHz are introduced in data and control channels and reference signals. Thus, R17 UE can transmit/receive data and reference signals on BWP with numerology using higher SCS in FR2-2 if it is supported by the UE capability. Moreover, FR2-2 is assumed to be applicable to other Rel-17 features unless otherwise specified based on the below agreement from 71GHz WI.
	From chairman’s note in RAN2#117-e meeting,
Applicability of FR2-2 to other Rel-17 features
4.3-1: From RAN2 point of view, FR2-2 are assumed to be also applicable to other Rel-17 features, unless otherwise specified (e.g. if the feature is only for FR1). No impact to the specification expected for cases where we don't specify otherwise.
Companies can bring up cases (e.g. for some WIs where FR2-2 has not been discussed at all) where differentiation is needed by contributions to May meeting.



In POS WI, from our understanding, it has not been discussed/agreed whether the legacy POS features (especially related to SRS/PRS Tx/Rx for NR RAT-dependent positioning) can be supported with the use of 480/960 kHz SCS in FR2-2. Thus, in this paper, we would like to discuss this aspect and propose possible corrections on specifications to make it clear. 
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In R17, NR operation is extended up to 71GHz by 71GHz WI. For the extension, FR2 is redefined to cover 24.25GHz to 71GHz with FR2-1 for 24.25-52.6GHz and FR2-2 for 52.6-71GHz and new numerologies (i.e., 480 kHz, 960 kHz SCS) are introduced in FR2-2 for data and control channels and reference signals. The below table described the newly defined frequency range.
	Name
	Frequency range

	FR1
	410 MHz ~ 7.125 GHz

	FR2
	FR2-1 (legacy FR2)
	24.25 GHz ~ 52.6 GHz

	
	FR2-2
	52.6 GHz ~71 GHz



For the use of new SCS values in FR2-2, some UE capability information parameters are newly defined in TS 38.306 v17.1.0 [2] as below.
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	dl-FR2-2-SCS-120kHz-r17
Indicates whether the UE supports reception of 120kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access.

It is mandatory for UE supporting at least one FR2-2 frequency band.
	Band 
	CY
	N/A
	N/A

	dl-FR2-2-SCS-480kHz-r17
Indicates whether the UE supports the following:
-	Reception of 480kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access.
-	Multiple-slot PDCCH monitoring for 480kHz with (Xs,Ys) = (4,1)
-	Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements.
-	Within the Ys = 1 slot (with Xs=4), monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (4, 3) and (7, 3) are supported.
-	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD.
-	Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A

	dl-FR2-2-SCS-960kHz-r17
Indicates whether the UE supports the following:
-	Reception of 960kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access.
-	Multiple-slot PDCCH monitoring for 960kHz with (Xs,Ys) = (8,1).
-	Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements.
-	Within the Ys = 1 slot (with Xs=8), monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (7, 3) is supported.
-	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD.
-	Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A

	ul-FR2-2-SCS-120kHz-r17
Indicates whether the UE supports PRACH with 120kHz SCS and length 139 and transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A

	ul-FR2-2-SCS-480kHz-r17
Indicates whether the UE supports the following:
-	PRACH with 480kHz SCS and length 139.
-	Transmission of 4800kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.
-	Multi-PUSCH scheduling by single DCI for the operation with 480 kHz SCS.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-480kHz-r17 and ul-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A

	ul-FR2-2-SCS-960kHz-r17
Indicates whether the UE supports the following:
-	PRACH with 960kHz SCS and length 139.
-	Transmission of 960kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2.
-	Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS.

UE indicating support of this feature shall also indicate support of dl-FR2-2-SCS-960kHz-r17 and ul-FR2-2-SCS-120kHz-r17.
	Band 
	No
	N/A
	N/A



From the above definition, R17 UE can receive/transmit reference signals with the new 480/960 kHz SCS in FR2-2 when the capability is supported. Since there is no restriction on what kind of reference signals can be used, it seems like that Tx/Rx of SRS/PRS with the new SCS values can be also supported in FR2-2 band. 
Observation 1: R17 UE can receive/transmit reference signals (including PRS/SRS) with the new 480/960 kHz SCS in FR2-2 when the capability is supported.
On the other hand, from positioning WI perspective, it has not been discussed/agreed whether the legacy POS features (especially related to SRS/PRS Tx/Rx for NR RAT-dependent positioning) can be supported with the use of new 480/960 kHz SCS in FR2-2. Meanwhile, the R16 POS WID [3] describes that the legacy RAT-dependent positioning solutions are designed to operate in both FR1 and FR2 (Note: the previous FR2 is redefined as FR2-1 from R17) as below.  
	From R16 POS WID (RP-192581)
The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning techniques while considering E911 (e.g. floor level) and commercial requirements for horizontal and vertical positioning accuracies according to TR38.855.


Observation 2: The legacy NR RAT-dependent solutions were designed to operate in both FR1 and FR2. However, the FR2 in R16 means the frequency range from 24.25 GHz ~ 52.6 GHz (redefined as FR2-1 in R17) and does not cover the FR2-2.
Since the legacy NR RAT-dependent positioning was originally designed without considering operation in higher frequency range over 52.6 GHz, it seems reasonable that Tx/Rx of SRS/PRS for RAT-dependent positioning can not be supported with the use of new 480/960 kHz SCS in FR2-2 for now. Moreover, from our understanding, some of fields in RRC/LPP need to be updated/extended to support the new SCS values for SRS/PRS, and thus further discussion must be needed to support this in later release. Thus, we would like to propose the following.
Proposal 1: In R17, RAN2 does not support the use of SRS/PRS with 480/960 kHz SCS in FR2-2 for positioning. If it is agreed, RAN2 can discuss the draft CR R2-2208299 to make this aspect clear in TS 38.331.

Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: R17 UE can receive/transmit reference signals (including PRS/SRS) with the new 480/960 kHz SCS in FR2-2 when the capability is supported.
Observation 2: The legacy NR RAT-dependent solutions were designed to operate in both FR1 and FR2. Here, the FR2 in R16 means the frequency range from 24.25 GHz ~ 52.6 GHz (redefined as FR2-1 in R17) and does not cover the FR2-2.
Proposal 1: In R17, RAN2 does not support the use of SRS/PRS with 480/960 kHz SCS in FR2-2 for positioning. If it is agreed, RAN2 can discuss the draft CR R2-2208299 to make this aspect clear in TS 38.331.
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